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Area DEO=7:r^(l — sm0eoseQ^)^. 

u=x^{(f)(iose<i^^ — QOt(f))=r^sm^0((j>(ioseG^^—Qot(^). 

An element of surface at Q is 'ixdxdp='ir'sinO<iosOdOdp; at B it is du^= 
2r'sin°^cosec'-0(l — (^cot^)(i^. 

Thft limits of are and Jw ; of <^, ^ and x — d; of />, and 2n:. 

Hence, doubling as B may be on either side of PQ, we get for the requir- 
ed chance, 

» == — — - I I I sm^$cos6aosee^<f>(l — (^eot4>)(l — sinOeosee(f)yd6d(pdp 

= — I I sin'<>cos<'cosec'<^(l — <^cot<^)(l — sin(?cosec<^)^d(?d(#> 

==-Tr- r '[2(:r_2(?)sin2(?-f4_4cos4<'_3sin22(?cos2(? 
+ 64sin*(?cos^logtauJ(?]do=|. 

Also solved by F. P. Matz. 

Miscellaneous 146 was also solved by Jeannette Brooks. 



PROBLEMS FOR SOLUTION. 



ALGEBRA. 

223. Proposed by THEODORE L. DELANO, Office of the Secretary of the Treasury, Washington, D.C. 

An officer in the Treasury Department assigned three clerks to count a lot 
of silver dollars and when finished noted that there was an apparent difference 
in their efficiency ; and, to determine the fact, gave to each a similar lot of the 
same amount to count, the only record made at the time being that A to count 
his lot alone, took three weeks longer, B took two weeks longer, and G took one 
week longer than it took for all working together to count the first lot. The best 
counter, on the record made, was given an efficiency mark of 93 on the scale of 
100. What efficiency mark should, on the record, be given to each of the other 
two counters? 

224. Proposed by G. W. GREENWOOD, M A. (Oxon). Lebanon, HI. 

Show that, if none of the quantities x, y, z is zero, the result of eliminat- 
ing them from {x -t- y)(^x-'rz) ^hcijz (1), 

{y+z){:y+x)=cazx (2), 

(2+a;)(2 -\-y)=-.abxy (3), 
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[Oxford, 1896.] 
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225. Proposed by H. M. AEMSTE0N6, Cooch's Bridge. Delaware. 

If a=ax+cy+bz (1), ^^cx+hy+az (2), j'=6a; + ay + C3 (3), 

show that a8 + /93 +^3 _3a/9j'=(a' +&« + c' -3a6c)(a;s + y^ +z'^-^3;yz). 



GEOMETRY. 

248. Proposed by CHRISTIAN HOENUNG, Heidelberg UniTersity. Tiffin. Ohio. 

Given AB, BC in a straight line, to produce it to D so that AD.GD=BD^. 

249, Proposed by W, W. BEMAS. The University of Michigan. 

Given the distances of a point in the plane of a square from three of its 
vertices, to find the side of the square. 

260. Proposed by W. W. BEMAN. The University of Michigan. 

Given the distances of a point in the plane of an equilateral triangle from 
the vertices; to find the side of triangle. [Perkins' Geometry, Olney's Geometry.'] 



CALCULUS. 

ISe. Proposed by J. E. SANDERS. Hackney, Ohio. 

Solve d'^y/dx^ ——^^{p + y), p and /? being constants. The initial condi- 
tions are y=0 for x—0, I; dy/dx=^0 tor x =1/2. [Merriman's Mechanics, 9th Ed., 
1903, §62.] 

190. Proposed by SAUL EFSTEEN. The University of Chicago, Chicago, III. 
sina:cos/?a; , /"" sinaa;oosa; 



/" sina:cos/?a; , r 
*^ *-' 



MECHANICS. 



170. Proposed by M. E. GRABEK. A. M., Heidelberg University, Tiffin. Ohio. 

Prove that the moment of inertia of an ogival head rotating about its ge- 
ometricalaxisis — ) y*dx, where w is the weight in pounds of a cubic foot of 
material, B the radius of the base of the ogive, and n the diameter of projectile. 

OIOPHANTINE ANALYSIS. 

123. Proposed by L. £. DICKSON, Ph. D.. The University of Chicago. 

Of two numbers afifitdiei (t=l, 2) it is given that their 10 digits a^, , e^ 

form a permutation of 0, 1, , 9, and that the sum of the two is a;3951. Give 

an immediate evaluation of x; also list the possible pairs a,, a^ ; ; e,, e,. 



